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ABSTRACT: This study was designed to compare the therapeutic effects of 
glibenclamide or the fixed combination of glibenclamide-phenf ormin with 
those of gliclazide, chlorpropamide or biguanides in non-insulin 
-dependent diabetes- It is divided into two parts: (a) in the 
retrospective study (473 subjects), glucose control of patients who were 
transferred from chlorpropamide, gliclazide, glibenclamide, glibenclamide 
+ biguanide or metformin to the fixed combination 
glibenclamide-phenf ormin in the same tablet (2.5 mg and 25 mg, 
respectively) was monitored. A statistically significant decrease of 
blood glucose and glycosylated hemoglobin values was found under the 
combination of glibenclamide-phenf ormin contained in the same tablet in 
contrast to the values obtained with the treatment with glibenclamide, 
gliclazide, chlorpropamide, combination of glibenclamide and biguanides, 
metformin, and insulin, (b) In the prospective study (57 
subjects), the patients were transferred from chlorpropamide or 
gliclazide to glibenclamide for 3 months and then reallocated to the 
previous treatment for 3 additional months. It was found that under 
glibenclamide, glucose control was significantly better than under 
chlorpropamide or gliclazide. In conclusion, glibenclamide, a second 
generation sulfonylurea, and the fixed combination 

glibenclamide-phenf ormin in the same tablet are more effective compared 
to the other antidiabetic agents here studied and lead to a better 
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Section I Preventing Type I Diabetes 

Scientists are coming close to discovering why and how Type 1, 
insulindependent diabetes occurs . 

They are developing tests which help to identify persons at risk for 
this type of diabetes, and which also can identify the person who is 
developing type I diabetes-years before symptoms show up and before the 
cells of the pancreas that produce insulin are completely destroyed. 

And they are experimenting with methods to prevent Type I diabetes or 
to stop the progression of diagnosed Type I diabetes. 

Some of these tests are available in medical centers at the present 

time . 

The treatments (prevention of or halting the disease) are still 
experimental and may not be widely available for many years. But scientists 
are working on a number of ways to slow or stop development of Type I 
diabetes . 

Scientists are studying the protective effects that come from 
administering insulin 'to people who have tested "positive" for the early 
stages of developing diabetes (pre-diabetes ) but who have not developed 
full-blown Type I diabetes. 

Other scientists have been using, on an experimental basis, 
anti-rejection drugs such as cyclosporine, prednisone and azathioprine, to 
prevent the destruction of insulin-producing beta cells in newly diagnosed 
diabetics . 

They are also studying the effectiveness of using anti-rejection 
drugs to slow or stop the destruction of insulin-producing cells in persons 
who are well down the road toward developing Type I diabetes. 

Research studies do show some degree of effectiveness of this 
approach, but the presently available anti-rejection drugs have many 
serious side effects (such as kidney damage) which limit their widespread 
use . 

Also, the beneficial effects of these drugs last only while the 
patient continues to take the medication. 

One day, scientists may be able to insert a healthy gene to 
substitute for the diabetes gene" and thus prevent diabetes. 

Many other scientists are continuing the search for safe but 
effective drugs that will stop the destruction of the cells that produce 
insulin. Preventing Type II Diabetes 

Scientists know much less about why and how Type II, 
noninsulin-dependent diabetes, occurs than they know about Type I diabetes. 

They do know that Type II diabetes seems to run in families, and that 
people who are overweight and over the age of 40 are most likely to develop 
this kind of diabetes. 

People with this form of diabetes produce some amount of insulin 
(some even have higher than normal amounts of insulin in their 
bloodstreams) . 

But people with Type II diabetes seem to resist insulin f s effort to 



unlock body cells so that glucose can enter the cells and be used for 
energy. 

In addition, many people with Type II don't produce enough insulin to 
meet their bodies 1 needs (because of insulin resistance and, perhaps, other 
factors). For some reason, their bodies' needs for insulin seem to be 
higher than those for people without diabetes. 

Many people with Type II don't have enough cells producing insulin in 
their pancreas, and seem to lose more and more of these cells over the 
years. 

Before any preventive measures for Type II diabetes can be developed, 
scientists need to know more about what causes insulin resistance and the 
inadequate production of insulin. They are also searching for genes which 
may cause this disease. 

Section 2 Treating Type I Diabetes 1 Transplants, 

Much of the effort of many research scientists has been in the area 
of transplants-to replace the defective" body part that breaks down in Type 
I diabetes . 

That body part is the pancreas gland itself, or the cells within the 
pancreas that produce insulin. 

Trying to replace a broken or defective part is a common approach in 
many fields, including medicine. 

Since the first attempted pancreas transplant in the midl960s, this 
approach has produced much hope in the field of diabetes research. 

There have been major advances and successes in transplantation, too. 

But the problem is that once an organ, or part of an organ, has been 
transplanted from a donor to a recipient (in this case, a person with 
diabetes), the recipient's body attempts to destroy the transplant (which 
it considers to be a foreign invader) . This is called rejection. 

Rejection, which is a problem in all types of transplants, is much 
more severe when doctors try to transplant a pancreas, or part of a 
pancreas, into someone with Type I diabetes. 

The reason for this is that Type I diabetics have developed this 
disease because their bodies have destroyed their own insulin-producing 
cells. 

Transplantation of new cells into this destructive environment 
becomes quite risky. 

To overcome this dual-destructive process found in people with 
diabetes, anti-rejection drugs must be administered to the recipient of the 
transplant . 

As stated in Section I, the presently available anti-rejection drugs 
can produce severe side effects, and can cause health problems as 
undesirable as diabetes itself. 

There have been several approaches to transplantation used to provide 
healthy insulinproducing cells to the person with Type I diabetes. Two 
approaches use whole pancreases (obtained from cadavers) or segments of 
pancreases (which can be donated by a living person) . A third, highly 
experimental approach has been to transplant insulin-producing cells 
(obtained primarily from cadavers) . 

Finding adequate numbers of donors presents a challenge, not only in 
diabetes but also in other organ transplant areas (such as kidney, heart 
and liver transplants) . There are many more potential recipients waiting 
for transplants than there are donors. 

There is serious concern about placing the donor of a pancreas 
segment at risk for future development of diabetes. Scientists are studying 
this problem at the present time. 

One area that shows great promise is the transplantation of 
insulin-producing islet cells. Scientists are working on methods to 
pretreat cells with ultraviolet rays before they are transplanted, to 
protect them against rejection. 

Other scientists are working on placing these cells inside plastic 
bubbles or membranes to protect them. At the present time, most medical 
centers doing transplants will do these procedures on persons with diabetes 



who also are having kidney transplants because of kidney failure related to 
diabetes) . Since the recipients of kidney transplants must have 
anti-rejection treatment anyway, they are not at increased risk when they 
take these potentially toxic drugs after implantation of a whole or partial 
pancreas or islet cells. 2 Artificial Pancreas 

If your pancreas is not functioning properly, one of the ways to 
handle this problem is to replace it. Transplanting healthy, functioning 
organs (whole, partial or cells only) is one approach. The other approach 
is to create an artificial (man-made) pancreas. 

The closest thing to an artificial pancreas that scientists have 
developed is an "open loop" insulin infusion pump. This device is called 
"open loop" because the person using it must instruct the pump to release a 
specific amount of insulin. The user must measure his or her own blood 
glucose levels and instruct the pump to deliver the appropriate amounts of 
insulin based on these measurements. 

Most "open loop" pumps are worn externally, with tubes from the unit 
leading to a needle that is inserted under the skin to deliver the insulin. 
Recently, some types of insulin pumps have been implanted (in the body of 
the user) , and these pumps ..deliver insulin directly into the circulatory 
system. The implanted pump's reservoir holds several weeks 1 worth of 
insulin, which can be replenished by injection into the pump when needed. 

But the implanted pump of today still requires the user to frequently 
measure blood glucose levels and then instruct the pump (by electronic 
signals) how much insulin should be delivered. 

The goal in pump research is to produce an implantable closed loop" 
pump system, which measures blood glucose levels automatically and then 
releases insulin based on these measurements. Such a system would imitate 
the healthy body's response to glucose. 

Unfortunately, the development of an automatic glucose measuring 
system has proven to be a difficult task for scientists. 

The only closed loop system now available is a relatively large 
instrument that sits on a cart and is used only in research studies at 
medical centers. 

Miniaturizing a glucose sensor so that it can be implanted is 
possible. Making a sensor that works at 100% accuracy and efficiency once 
it is implanted is another story. 

The implantable "closed loop" system, therefore, is some years away 
from perfection. 3 Insulin Delivery 

Almost every year some scientists report on new to deliver insulin 
(other than by injection) . 

In recent years there have been glowing reports about the development 
of an insulin nasal spray, an oral dosage form of insulin and even an 
insulin patch. Studies are now going on to determine the effectiveness of 
an insulin nasal spray and an insulin patch. 

Researchers are still working on methods to protect insulin from 
being destroyed by digestive juices in the stomach, by encapsulating 
insulin in plastic or fat bubbles. 

The studies of insulin nasal spray, on humans, have shown that this 
method of administration poses some significant problems, since the 
absorption of insulin from nasal tissue seems to vary from dose to dose. If 
this delivery method ever becomes practical, it probably will be used to 
supplement insulin injections, not replace them. 

Studies on the insulin patch are still in their early stages, and it 
is impossible at this time to predict their outcomes. 

Other scientists are working on developing genetically designed forms 
of insulin that are stronger and more predictable in absorption than 
present forms. Treating Type II Diabetes 1 Oral Medication he "second 
generation" oral agents have been on the market in the United States for 
only a few years, and are now being widely and successfully used by Type II 
diabetics who cannot control their disease by diet and exercise alone. Both 
the first and second generation drugs are in the family of chemicals called 
sulfonylureas . 



Another type of oral agent, from the biguanide family, one day may be 

added to the arsenal _^f_^ugs_ayailab_le_.J:o__contMl_b.lood.- glucose..™. 

•One of ~ the~biguanides was marketed in this country years ago, but was 
^withdrawn because of side effects it caused. Newer, safer biguanides have 
been developed and are available in many countries throughout the world. 

United States clinical testing with a biguanide called metformin is 
now ^underway, but approval for marketing may be years away. This agent is"> 

believed to work differently from the other oral agents. 

Sulfonylureas stimulate ^n^jilin_prjDduction and may partially correct 
insulin resistance. Metf o^narf~is believed to work~ by~siowihgnglucose \ 
producti"on'Th^the"lTver, or by reducing glucose absorption in the 
intestine. In effect, the drug slows, the rise of blood glucose levels/ 

\ Scientists believe that this drug, when and if it is approved, wiTX 
be~valuable for diabetics who have been unable to control their blood 
^glucose levels . with either -the-f i-rst-- or second- generation sulf onylurea^oral 
^agents. Other Research News 

Nutrition 1 Fat Substitutes 

Early last year the Food and Drug Administration approved the 
marketing of the first reduced calorie fat substitute. 

This product, which is called Simplesse, is made of proteins from egg 
whites and milk, and sugar. Because it is destroyed by heat, this fat 
substitute cannot be used in cooking, and is restricted to use in such 
products as frozen desserts, mayonnaise, cheeses, yogurt, dips and spreads. 
Since it contains sugar and calories, it must be counted in a diabetes meal 
plan (either Exchange or Calorie-Counting) . 

Another fat substitute is undergoing review by the FDA for approval 
to be marketed. This substitute may be made available later this year. 2 
Carbohydrate Blockers 

Scientists, for many years, have been working on the development of 
products called "carbohydrate blockers 11 or "starch blockers." 

In theory these "blockers" should allow you to eat more foods that 
are high in carbohydrates, and, at the same time lose weight and keep your 
blood glucose levels under control. 

Unfortunately theory and practice don't always coincide. Research 
studies have not shown that these agents can effectively and safely do what 
they are intended to do. 

It may be some time, if ever, before a safe and effective agent is 
developed that will block the digestion of carbohydrates. Complications 

By the end of 1993 (or early 1994) the results of the Diabetes 
Control and Complications Trial may be released. 

You (and other diabetics and health professionals) will then learn 
whether intensive therapy (three or four injections of insulin a day, or 
use of an insulin infusion pump, plus frequent blood glucose monitoring) 
will prevent complications better than standard therapy (two insulin 
injections a day) . 

While few health professionals would disagree that good diabetes 
control is needed to reduce the risks for complications, it has been 
difficult to determine what is good enough control. 

Hopefully, the final report from this study will provide the answers 
to this problem. 

In addition to this trial, other scientists are studying the 
relationships of various factors, including diabetes control, complications 
and heredity. 

Scientists are looking for answers to the question of how high blood 
glucose levels actually contribute to the development of complications. 
Other scientists are studying whether heredity plays a role in determining 
if an individual will develop complications. 

One popular theory is that excess glucose is converted into a 
substance called sorbitol in the body, and that excess sorbitol leads to 
complications such as neuropathy and retinopathy. 

Basing their work on this theory, scientists are working to develop 
drugs that block the production of destructive sorbitol. 



The class of drugs most promising in this function is called aldose 
reductase inhibitors. 

Early studies with these drugs found that they did produce some 
beneficial results, particularly in diabetics with neuropathy and 
retinopathy. 

Unfortunately, the drugs that produced these beneficial effects also 
produced harmful side effects. 

Testing is now underway on modifications of these drugs that will 
produce fewer side effects while still benefiting people with neuropathy 
and retinopathy. 

While research is continuing on ways to treat retinopathy with 
medication, significant progress has been made in the treatment of 
retinopathy with laser beams. 

Two different types of laser treatment have shown great promise. One 
is the focal laser treatment, in which the laser beam is used to seal the 
leaky retinal blood vessels that cause swelling of the eye (edema) . 

The other is the scatter laser treatment, in which the laser beam is 
used to produce many tiny burns scattered throughout the retina (without 
burning the macula), and results in the slowing of new blood vessel growth, 
and reduced bleeding and scar tissue development. 

Another diabetes complication, nephropathy (kidney disease), has been 
targeted by many scientists. 

Studies have shown that early detection of kidney function problems 
(through simple dip-and-read urine tests that detect microscopic amounts^ of 
protein), control of high blood pressure, diet and medication treatment 
will slow the destruction of kidney function. 

A low protein diet is also being studied to see if it can slow the 
progression of kidney disease. 

Heredity is believed to play a role in determining whether a person 
is at risk for kidney and other problems, so genetic research is underway 
to identify individuals who are at increased risk for complications. 
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This review on biguanides gives a general survey of biguanide actions on 
many metabolic models in vivo and in vitro. It focuses especially on the 
comparison of the 3 antidiabetic biguanides, of which metformin is 
discussed as the only oral antidiabetic biguanide useful in treatment of 
type - I I diabetes with a minimum risk of side effects when 

applied in a well controlled regime. Pharmacokinetics, pharmacodynamics, 
hypotheses on the molecular mode of action, and implications for therapy 
are discussed. (190 Refs.) 
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A temporary strict blood glucose control was achieved by means of 
intravenous insulin infusion in 37 non insulin-dependent 

diabetic patients with secondary drug failure to reinduce the efficacy of 
oral hypoglycemic agents. This procedure was successful in 18 patients 
(48.6%) resulting in better glycemic response to oral hypoglycemic agents. 
Results remained identical 6 and 12 months later. This improvement does not 
seem related to an increase in insulin secretion as urinary C-peptide 
and basal and glucagon-stimulated plasma C-peptide were identical before 
and after insulin infusion. We suggest that a decrease in 
insulin resistance, not tested in this study, may explain the 
beneficial effect of normoglycemia in our patients. 
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Abstract: Far too many of the more than 3 million type II 

diabetics in Germany are treated with oral antidiabetic drugs, which 
are started too early and withdrawn too late. Nevertheless, for the 
correct indications the available medicaments - acarbose, 
metformin and the sulphonylureas - are certainly valuable 
additions to treatment. New findings on the metabolic syndrome have 
provided cause for 'changing our way of thinking: substances with 
non-insulinotropic actions should be the treatment of choice, even in 
cases where sulphonylureas must be prescribed, if necessary to 
supplement acarbose or metformin. Owing to the weaker blood sugar 
lowering effects of the former drugs this is not seldom the case. In 
case of secondary failure of oral therapy a combination of 
insulin with glibenclamide should be prescribed in preference to 
insulin monotherapy. 
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ABSTRACT: Non-insulin-dependent (type II) diabetes 

mellitus is an inherited metabolic disorder characterized by 
hyperglycemia with resistance to ketosis. The onset is usually after age 
40 years. Patients are variably symptomatic and frequently obese, 
hyperlipidemic and hypertensive. Clinical, pathological and biochemical 
evidence suggests that the disease is caused by a combined defect of 
insulin secretion and insulin resistance. Goals in the 
treatment of hyperglycemia, dyslipidemia and hypertension should be 
appropriate to the patient f s age, the status of diabetic complications 
and the safety of the regimen. Nonpharmacologic management includes meal 
planning to achieve a suitable weight, such that carbohydrates supply 50% 
to 60% of the daily energy intake, with limitation of saturated fats, 
cholesterol and salt when indicated, and physical activity appropriate to 
the patient 1 s age and cardiovascular status. Follow-up should include 
regular visits with the physician, access to diabetes education, 
self-monitoring of the blood or urine glucose level and laboratory-based 
measurements of the plasma levels of glucose and glycated hemoglobin. If 
unacceptably high plasma glucose levels (e.g., 8 mmol/L or more before . 
meals) persist the use of orally given hypoglycemic agents (a 
sulfonylurea agent or metformin or both) is indicated. Temporary 
insulin therapy may be needed during intercurrent illness, surgery 
or pregnancy. Long-term insulin therapy is recommended in patients 
with continuing symptoms or hyperglycemia despite treatment with d 
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